Rapid selection of dhfr mutant allele in Plasmodium falciparum isolates after the introduction of sulfadoxine/pyrimethamine in combination with 4-aminoquinolines in Papua New Guinea.
To overcome the declining efficacy of the 4-aminoquinolines in Papua New Guinea, sulfadoxine/pyrimethamine (SP) was combined with the 4-aminoquinolines as the first line treatment for falciparum malaria since 2000. To assess how this change had affected SP resistant gene polymorphisms, we determined allele frequencies of dhfr and dhps in 113 Plasmodium falciparum isolates from Wewak, East Sepik of Papua New Guinea in 2002 and 2003. In dhfr, double mutant (ACNRNVI) was the predominant allele with a prevalence of 91%. We found a significant decrease of wild dhfr allele prevalence (7%) compared with that reported in the adjacent area of East Sepik called the Wosera region (57%), before the drug policy changed in 1990-1993. Between 2002 and 2003, the prevalence of this allele decreased from 15% to 3% (P=0.02). Two distinct microsatellite haplotypes flanking dhfr were found in isolates with dhfr double mutant, suggesting the selection of preexisting SP resistant parasites rather than a frequent occurrence of dhfr mutations. The dhfr/dhps quartet mutations (ACNRNVI in dhfr and SGEAA in dhps) were identified in six of the isolates (8%) from 2003. This genotype, which is associated with in vivo resistance to SP, has not been reported before in Papua New Guinea. These findings suggest that isolates resistant to SP were rapidly selected despite the use of the SP combination therapy, probably because of their preexisting high level of resistance to the 4-aminoquinoline partner drug.